breakdown after implantation into preformed subcutaneous air pouches in rodents. These pouches bear cavity linings resembling synovial tissue in structure, ultrastructural appearance, histochemical properties, phagocytic ability, and response to injury. 1, 2 Matnx loss from cartilage implants, however, was not influenced either by inflammation of the cavity or by implantation in non-inflated subcutaneous tissues. [3] [4] [5] More recently we have studied the effect of varying the way in which inflammation and soft tissue is presented to cartilage and have investigated the effect of implanting cartilage in close association with cotton. Implantation of cotton in subcutaneous tissues of rodents is known to stimulate a granulomatous inflammation concomitant with the growth of granulation tissue. 16 17 We have found that cartilage proteoglycan loss is accelerated in its presence, and we report on this and speculate on the mechanisms contributing to this breakdown.
Materials and methods

ANIMALS
Random bred Wistar strain rats weighing 150-200 g of both sexes were used. These were obtained from a colony maintained by the animal house progressively bound by connective tissue; those with cotton were more adherent and rigidly held in position by thickening connective tissue on either side. Although the cotton encapsulates could be easily dissociated after the fourth day of implantation, this became increasingly difficult as the duration of implantation increased; implants became firmly encapsulated with granulomatous tissue but there were no macroscopic signs of invasion into cartilage and generally these were recovered intact. A histological examination of the implants showed that at four days cartilage without cotton was surrounded by connective tissue having the histological appearance of granulation tissue. This was composed of layers of predominantly fibroblastlike cells with interspersed mononuclear cells and capillaries ( Fig. 1 ). The thickness of this tissue varied considerably (approx. 50-100 iim). Some pigmented cells, presumably haemosiderin laden macrophages, were also seen. Characteristically the tissue was closely packed and adherent to the articular surface of the implanted cartilage but showed less organisation adjacent to the subchrondral areas. The nature of the granulation tissue did not appear to alter significantly when examined at later times.
The connective tissue response to cotton-cartilage implants showed three distinct zones (Fig. 2) . Immediately adjacent to the cartilage was a layer of granulation tissue resembling the response seen to cartilage implanted without cotton. Surrounding this was a foreign body granuloma of fibroblasts, mononuclear cells, giant cells, and focal areas of degenerating polymorphonuclear leucocytes. The outermost zone was again a layer of granulation tissue. At day 4 parts of the granuloma, particularly nearer the cartilage, appeared relatively acellular. By day 8 the granuloma appeared to have matured and did not alter histologically at later times.
Cartilage erosions were more extensive in cottoncartilage implants than in cartilage implanted alone. The pattern of erosions in both cases was, however, similar. Erosions were seen from day 8 onwards and increased in extent with time. In the main the articular surface of implants remained intact with just a few local erosions. The exception to this occurred when there was clear evidence that Tere's ligament had been torn away from its insertion site and given access to invading cells. Most erosions were seen to occur from the subchondral side of the implants, destroying usually the layer of calcified chondrocytes. In cotton implants this process was complete by about day 12; in non-cotton implants it was not always complete at the end of the study. The invading cells had the character of the granulation tissue cells surrounding each cartilage implant. The subchondral side of the articular hyaline cartilage appeared to be spared major erosions. In general the chondrocytes of the epiphyseal disc and the articular hyaline cartilage seemed to be viable throughout the study (Figs 1 and 2 ).
PROTOGLYCAN LOSS FROM CARTILAGE
IMPLANTS
The proteoglycan content of cartilages in the flanks of rats during the implantation period is shown in subcutaneous tissues eight days after implantation.
tour to eight days atter implantation and reaching a maximum loss 12 to 16 days later. After 24 days the total loss of proteoglvcan from both implants was the same.
In another experiment the effect of increasing the weight of cotton around the cartilage was investigated (Fig. 4) . After the first week of implantation there was a significant reduction in the proteoglycan of cartilages bearing cotton, regardless of weight. By the second week only the cartilage wrapped with 2 mg of cotton had a significantly lower proteoglycan content than the cotton free control cartilage in the opposite flank. The proteoglycan content of the cotton free cartilages implanted in animials having 4 and 8 mg of cotton was much lower (but not significantly) than that of the group having 2 Week after implantation (above); weight of cotton (below) cotton and the group with no cotton. There was, however, an increase in the accumulation of inflammatory fluid and the formation of granulation tissue in the implants after one and two weeks which was related to the weight of the cotton (Fig. 5) .
Discussion
The present study confirms in vitro observations on the contribution made by mononuclear cells and fibroblasts in the destruction of cartilage.49 Homologous femoral head cartilage implanted subcutaneously in rats developed fewer surface erosions and lost less proteoglycan than similar cartilage implants encapsulated with cotton. Both implants, however, became enveloped by a granulation tissue composed predominantly of layers of fibroblasts, but the principal difference between the two was the distinctive granulomatous cellular response beneath induced by cotton. Mononuclear and multinucleated giant cells were part of this response. In this respect the connective tissue response elicited by cotton could be similar to that induced by pannus in the early phase of rheumatoid arthritis, as described by 
